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Review of EJRH-D-15-00002. Regional scale estimates of baseﬂow and factors inﬂuencing baseﬂow
in the Upper Colorado River Basin.
General comments
This paper presents an expanded use of a well known and effective baseﬂow estimation method.
The CMB method was used to estimate several baseﬂow related values, which were then related to
watershed characteristics in an effort to ﬁnd somewhat universal characteristics that directly relate
to baseﬂow. There are very few, if any papers that use chemical hydrograph separation over such
a broad area, which sets this paper apart from previous research. Analyses were well thought out
and variables were detrended to allow for more equal comparison across the region. I felt like the
paper had a good ﬂow throughout and it was very easy to follow. Overall this study provides a lot
of useful analyses that are very important to this ﬁeld of research. The focus on providing detailed
information over such a wide region is quite an extensive undertaking and will prove very useful
for future endeavors. This paper will likely not only help improve the usefulness of CMB hydrograph
separation, but also provides vital information about the differences between graphical and chemical
hydrograph separation. This could lead to improved estimates of BFI and related measurements in
watersheds where only streamﬂow data are available. There are some minor issues that should be
addressed, but otherwise it is a very beneﬁcial paper.
Speciﬁc comments
Line 22 to 23: . . .which is a vital part of the water supply in the western U.S.
Line 28: Although the results fromMiller et al., 2015 are very good, the use of regression-derived SC
values likely adds some additional uncertainty to the results. Is there any way of measuring/assessing
this uncertainty? Check out the paper by David Genereux titled “Quantifying uncertainty in tracer-
based hydrograph separation” published inWRR in 1998. It may provide a formula which could allow
you to quantify this uncertainty.
Line 38: Im not sure how new of an insight this statement is. Although, it could be an intuitive
thought that has never been backed up with any data. If there are no references that discuss the trend
of lower baseﬂowassociatedwith lowelevation, high temp., andhighET, thendisregard this comment.
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Lines 114 to 116: I think Sanford et al., 2012 (reference below) also estimates baseﬂow over a
wide region and gives an overview of some of the environmental factors that affect hydrograph ﬂow
components. However, their study is for a single state, not a multi-state area as in your study. It might
be worth mentioning that others have done large scale studies, but your study covers a multi-state
area (larger than other studies)
Sanford et al., 2012, Quantifying components of the hydrologic cycle in Virginia using chemical
hydrograph separation and multiple regression analysis: U.S. Geological Survey Scientiﬁc Investiga-
tions Report 2011-5198, 152 p.
Line 125: Is the SC data daily as well, or are the data discrete measurements. The wording of the
sentence makes me think the SC data is daily, but there is the use of regression-derived SC data, so
that makes me think this is discrete data. Please clarify this.
Line 130: Were the three different measures of dissolved solids data something that was obtained
only from Tillman and Anning (2014), or was that data collected independently by you as well? Please
clarify slightly.
Line 136 to 138: This sentence is a bit confusing to me. If you only use the models that made use of
the SC data (as opposed to other measures of dissolved solids), why include the other two measures
of dissolved solids in the model selection? Maybe I did not understand this correctly.
Line 167: Consider moving this up to ∼Line 140? That is where most of the talk of detrending
occurs. Moving the sentence from Line 167 could make this area of the paper feel more uniﬁed.
Line 188: Was the 33 uS/cm used as the runoff end-member value for all sites? I think in these
snowmelt sites, youwon’t get toomuch opposition frompeople about this, but a sentence that justiﬁes
this single value for multiple sites would be beneﬁcial.
Line 189: Even at highest ﬂows (lowest SC) there can still be substantial inputs of high SC water
from baseﬂow sources. It may be worthwhile mentioning this. However, by using information from
headwater streams during times of high snowmelt, the estimate of SC(runoff) will likely not be too
elevated. And, a change of a few uS/cm in end-member concentration will not change your results
too much. Kronholm and Capel (2014) examined how end-member choice affects daily and annual
estimates of baseﬂow. Their ﬁndings may help to justify your choice as well.
Kronholm and Capel (2014) “A comparison of high-resolution speciﬁc conductance-based end-
member mixing analysis and a graphical method for baseﬂow separation of four streams in
hydrologically challenging agricultural watersheds” in Hydrologic processes.
Line 192: Twenty-nine sites had times of recorded (or estimated) stream SC less than 30S/cm.
Or, some similar addition to the sentence
Line 226: Remove one “estimated” from the sentence.
Line 282 to 284: Kronholm and Capel (2014) had a similar issue with the BFI program (Wahl and
Wahl, 1995) in a snowmelt dominated watershed. The BFI program estimated a BFI of ∼0.97 whereas
SC-EMMA - equivalent to your CMB - resulted in a BFI of ∼0.45. The cyclical, but relatively stable
hydrograph confused the graphical BFI program into thinking that there was a lot more baseﬂow than
there actually was.
Line 287.5: Is there any correlation analysis for baseﬂow volume? If not, that is understandable
due to the area dependence of the results, but it might be worthwhile to explain that to the reader.
Throughout: stick with consistent nomeclature throughout the paper - baseﬂow per unit area vs.
baseﬂow yield vs. area normalized baseﬂow. The statement on lines 236 and 237 is perfect, just make
sure to keep the same term throughout.
Figure 3 Caption: I don’t understand the lettering system for statistical signiﬁcance. What do a, b,
c, and d represent?
Figures 1, 2, 4, and 8: It’s a little bit difﬁcult to see the difference between the ﬁrst set of dots (pale
yellow) and the second set of dots (yellow).
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